The innovation of this paper is that a mathematical model of 3-D trajectory prediction is proposed and studied, based on 2-D trajectory prediction algorithm. And 3-D trajectory prediction algorithm is applied to object tracking system, in order to fast and efficient tracking. A large number of experiments are done by MALTAB. By comparing the test results, prediction trajectory is consistent with actual trajectory.
Introduction
The real-time detection algorithm of the moving point target in image sequences is one of the key algorithms in many real-time processing systems. There are many challenges for a long precise tracking of target, because the target status and the surrounding environment changes over time, such as target posture, illumination changes, occlusion, frame loss, etc. Therefore, to seek low cost, high precision and real time calculation method of target motion trajectory has become a focus in research of target tracking. In order to solve the above problems, a method based on the trajectory estimation algorithm for moving target tracking is proposed. Trajectory prediction algorithm is widely used in many aspects such as computer vision, automatic traffic, human detection, intelligent video surveillance and other areas. This paper is organized as follows: firstly, 2-D trajectory prediction algorithm is introduced; secondly, 3-D trajectory prediction algorithm is put forward; thirdly, the tracking effects based on3-D trace predicting are compared by simulation; at last, the author's work is summarized.
2-D Trajectory Prediction
During the process of target tracking, the position of the target is different in each frame. The position of the target in next frame is determined, according to the previous trajectory. The detailed matching search is carried around the prediction position, in order to improve the search speed. Trajectory of the target is continuous and differentiable. According to the theory of velocity and acceleration, a new motion polar coordinates equation can be obtained by three previous motion coordinates. Derivation process is as follows.
The principle of track prediction is shown in Fig. 1 (3) can be derived by equation (1) and equation (2).
Schematic diagram of 2-D trajectory prediction Acceleration (a) is considered as a constant. Because time (t) is interval of two adjacent frames, it is considered as a constant. Equation (4) is derived. Through equation (5) and equation (6), equation (7) is derived. The moving distance of X direction in t frame is calculated by the first two frames.
And the moving distance of Y direction in t frame is calculated by equation (8).
The system of equations is composed of equation (9) 
3-D Trajectory Prediction
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Test results
The algorithm of 3-D trajectory prediction is simulated by MATLAB in the object tracking system. In the laboratory, the tracking experiments of a mouse are carried out. The mouse's position is predicted by 3-D trajectory prediction algorithm. Predictive values and actual values of target's position are shown in Table. 1.The predictive and actual trajectories of moving target are compared in Fig. 3 . Fitting curve of r is shown in Fig. 3a , θ is shown in Fig. 3b and ϕ is shown in Fig.3c . 
Conclusion
A real-time predicting trace algorithm based 3-D is proposed and studied in this paper. And 3-D predicting trace algorithm is used in the target tracking system. Many tracking experiments are done by MALTAB simulation. The experiments show that this algorithm enhances the accurate rate of target tracking, and gets a satisfactory result.
